Comparison of protein phosphorylation patterns produced in adrenal cells by activation of cAMP-dependent protein kinase and Ca-dependent protein kinase.
Bovine adrenal fasciculata cells, exposed to either ACTH or AII, synthesize glucocorticoids at an enhanced rate. It is generally accepted that the signaling pathways triggered by these two peptides are not identical. ACTH presumably acts via a cAMP-dependent protein kinase (PKA) and AII, via a calcium-dependent protein kinase. We have found that either peptide hormone stimulates synthesis of a mitochondrial phosphoprotein pp37, leading to accumulation of its proteolytically processed products pp30 and pp29. On the basis of a number of criteria, this 37 kDa protein is the bovine homolog of the 37 kDa protein that we have characterized in rodent steroidogenic tissue (Epstein L. F. and Orme-Johnson N. R.: J. Biol. Chem 266 (1991) 19,739-19,745). Further, bovine pp37 is phosphorylated when PKA or protein kinase C (PKC) is activated directly by (Bu)2 cAMP or PMA, respectively. These studies indicate that either pp37 is a common substrate for PKA and PKC in these cells or there is a common downstream kinase, which is activated by exposure to either ACTH or AII. Rat adrenal glomerulosa cells, exposed to either ACTH or AII, show an enhanced rate of mineralocorticoid synthesis. As for bovine fasciculata cells, it is thought that the signaling pathway triggered by ACTH differs from that triggered by AII. As we found for bovine fasciculata, pp37 is phosphorylated when the rat cells are exposed to either peptide hormone. However, in contrast to the finding for bovine fasciculata, while exposure of the rat glomerulosa cells to (Bu)2cAMP does cause the synthesis of pp37, exposure of the cells to PMA does not. Taken together, these findings provide further evidence that the subcellular signaling events, triggered by the action of AII on bovine adrenal fasciculata and rat adrenal glomerulosa cells, differ. Further, the fact, that pp37 is phosphorylated only when the rate of steroidogenesis is enhanced, reaffirms its potential involvement in the signaling pathway that causes stimulation of steroid hormone biosynthesis.